Abstract---
II. SIGNAL ACQUISITION
Signal acquisition means measuring of waves from the brain with the help of electrodes placed on human scalp.
Brain signals can be collected or measured by various methods such as Electroencephalography, magnetic resonance imaging, magneto-encephalography and computed tomography, positron emission tomography NIS etc. After the collection of brain signals they are modulated to levels which are useful for fruitful signal processing. Certain filters can be used to remove the unwanted signal features, followed by digitalizing the signal and transmitting to an output device preferably a computer. Signal acquisition is a non invasive process. Signal acquisition is the first stage of a BCI system where the excitation selected is by the use of electrodes, following by amplification stage and digitalization step.
Electroencephalography is a non penetrative technique. It won't have a sensation of hurt. The electrodes are placed on human scalp. This method promises high security and safety to the patients. It is an imaging approach. EEG records the electrical activity in the human brain. EEG can observe minute details of the neurons at very small time periods with very large resolutions. This is a non penetrative method. This recording is only for a small time period which maximum exceeds up to 40 minutes. Changes can be detected in a millisecond level. This method promises high temporal resolution. But this method is sensitive to eye movements, heartbeats etc.
Functional Magnetic Resonance Imaging also called as blood oxygen level dependent imaging is a technique which identifies or observes the level changes of oxygen in blood and flow of blood due to the motion of neurons. The signal collection from the human brain takes around 40 milliseconds and resolution is about 1*1mm, means high spatial and temporal resolution is guaranteed by this method. It is sensitive to the movement of head. It is price inefficient. It indicates the oxygen use in various parts of human brain. This method of scan doesn't require any injection before scanning process.
Magneto-encephalography helps in measuring the magnetic signals produced by the neurons electrical actions inside the brain. It makes use of devices such as squids. It provides high temporal decision. It is cost ineffective machines. It is not dependent on head geometry. It makes use of no radiation compared to other techniques. It is sensitive to actions happening inside brain. It is affected by actions in the cortical region of the brain.Near infrared spectroscopy is a technique which makes use of light to calculate the oxygen level in blood. It uses 700nm-2500nm in the electromagnetic spectrum. It is a circuitous method. It is cost efficient but have low resolution and performance.
Computed Tomography is based on differential absorption which makes use of X rays and has low resolution. It discloses massive characteristics. It removes the overlapping of images. It provides high contrast resolution of pictures. It uses medium to high radiation. In positron emission tomography, blood pour to various parts of human brain is being measured. 3D images are produced. In Electro-corticography, electrode is kept in outer part of brain. To calculate the potentials within the gray matter of human brain, Intra-cortical Neuron Recording is used. Table. 1 shows the various signal acquisition methods. 
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III. SIGNAL ENHANCEMENT
After signal collection, processing of signals should be carried out. This is called as signal enhancement. During the signal collection from brain, they are affected by various disturbances which weaken the signal characteristics. The disturbances caused by our eyes will lead to signal distortion. Moreover the heart beat and the muscle movements also have a significant contribution to the signal artefacts. Some ways to eliminate these distortions are described below. This feature extraction is done after the digitalization of signals which is done for analysis of spectral lines, filtering, neuron division etc. This is done in order to code the end user orders.
ICA sorts the artefacts independently. It does not depend upon any location base channels. Information carried by each channel is conserved during the exclusion of noise. This method is highly competent also when the information is too massive. It splits the brain waves into self sufficient temporal components rigid spatial components. The steps required to crumble signals is high in ICA technique.
CAR reduces electrode mean from all the electrodes which give noise free signals. CAR offers low signal to noise ratio. For progress of SNR, various referencing methods can be used. Signal categorization can be best achieved with CAR.
Due to the improper electrode positioning in the scalp leads to inappropriate electrode distribution which leads to missing some areas in head. Surface Laplacian is measured by calculating the density of incoming and outgoing current density Adaptive filtering can alter the signal characteristics according to the need of observation. This method uses least mean square algorithm to remove the noise without removing the important and useful signal characteristics. Recursive least squares algorithm also helps in removal of artefacts. Table II shows the cons and drawbacks of signal enhancement using various methods. with motion. Table III shows the various feature extraction methods in a BCI system. 
VI. CONCLUSION
This paper shows the various methods of signal processing techniques used in a BCI system. This paper allows the researchers to pick the most appropriate technique for signal processing. Various stages of a BCI system have been described elaborately so that it easily helps to choose the efficient method for processing signals. Execution of these stages in a fusion way is an ongoing process.
